Inhibition of cell proliferation in the embryonic myocardium by A1 adenosine receptor activation.
A1 adenosine receptors (A1ARs) are expressed in the embryonic heart and influence cardiac function at early developmental stages. To test if A1ARs also affect cardiac structural development, we examined the effects of A1AR activation on heart formation. When pregnant mice were treated with the A1AR agonist, N(6)-cyclopentyladenosine (CPA), fetuses showed marked reduction of ventricular size and manifested features of heart failure. Suggesting that these findings represent direct effects on embryos, CPA treatment of cultured whole murine embryos resulted in cardiac hypoplasia. When rates of cell division and cell death in the heart were examined, we found decreases in cardiac cell proliferation following A1AR activation. In contrast, no changes in numbers or distribution of apoptotic cells were seen. Collectively, these data show that A1AR activation inhibits cardiac cell proliferation and can lead to cardiac hypoplasia. These data identify adenosine as a potential regulator of cardiac cell division during early development.